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[57] ABSTRACT 

Akind of electric power-assisted bicycle is presented in the 
invention. Its characters consist in that: the electric-driving 
device 2 is composed of the ?at motor installed in the shell 
and harmonic reducer; the shell body and storage battery are 
?xed in the middle of the frame; its center shaft crosses the 
?at motor and the harmonic reducer along With the axis line 
separately, and can rotate relatively to them; the mentioned 
?at motor is connected With the power-transmitting device 
through the harmonic reducer. The entire bicycle is light 

4J819J975 4/1989 Morishita et al 290/48 Weight and long-life, While it is also energy saving high 
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ELECTRIC POWER-ASSISTED BICYCLE 

FIELD OF THE INVENTION 

The present invention relates to a kind of electric-driving 
vehicle, and more particularly to a bicycle driven by a motor. 

BACKGROUND OF THE INVENTION 

An electric or electric poWer-assisted bicycle is Welcomed 
as a kind of neW transport tool to replace Walking. HoWever, 
the electric Wheel hub installed on its front and rear Wheels 
directly drives most of current electric poWer-assisted 
bicycles. The draWbacks of this structure are listed as 
folloWs. 

Firstly, the Wheel hub equipped With motor and reducer 
increases the Weight of the front or rear Wheel, Which affect 
the positions of gravity center, stability and Wheel structure 
designed for the common bicycle. 

Secondly, the ratio of the reducer in Wheel hub can not be 
adjusted, While the speed regulation mode of common 
bicycle is not available for electric bicycle. Then its motor 
has to run at loW speed to regulate the speed, Which Will not 
release the full poWer of the motor; it is not perfect in the 
Whole structure and human engineering design, also in the 
assembling, using, maintaining and so on. 

Furthermore, though they are installed near the center 
shaft, the bicycle is also discommodes to carry due to the 
Weight and volume of common motor and gear reducer. 

In vieW of the de?ciencies of the structure of the prior art 
of an electric or electric poWer-assisted bicycle, it is thus an 
object to provide a kind of electric or electric poWer-assisted 
bicycle, Which basically keeps the structure and the position 
of gravity center of common bicycle. It’s electric-driving 
device having small volume, lightWeight and high-speed 
ratio, While it is also energy saving, high ef?cient and can be 
conveniently assembled, used and maintained. 

SUMMARY OF THE INVENTION 

In order to achieve the above objects, the present inven 
tion provides an electric poWer-assisted bicycle, comprising 
a bicycle frame, at least tWo Wheels, a manual-driving 
device, an electric-driving device, a poWer-transmitting 
device and battery, the manual-driving device and the 
electric-driving device being connected and being mounted 
on the bicycle frame betWeen the tWo Wheels together With 
the battery, Wherein 

the electric-driving device being installed in a shell is 
composed of a ?at motor, a harmonic reducer, bearings, 
seal components and fasteners, 

the shell is ?xed on the bicycle frame; 
a spin axis of the ?at motor and the harmonic reducer is 

simultaneously identical With the center shaft of the 
manual-driving device, Which can cross the holloW ?at 
motor, the harmonic reducer and the poWer 
transmitting device along With the axis line and rotate 
relatively to the ?at motor and the harmonic reducer; 
and 

the ?at motor is connected With a rear poWer-transmitting 
device through the harmonic reducer. 

An electric poWer-assisted bicycle according to the 
present invention, Wherein 

the shell is composed of a front-end cover, a cover shell, 
a rear end cover and a retainer ring; 

the front-end cover and the rear end cover is connected 
immovably With the cover shell; 
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2 
the cover shell is connected immovably With the exterior 

cover of the harmonic reducer; 
the seal ring is ?xed on the inner retainer ring Which 

connecting With the exterior cover of the harmonic 
reducer; 

the ?at motor is composed of a holloW shaft, a front yoke 
plate, a magnetic steel, a ?at armature rotor, a rear yoke 
plate, a electric brush and a holder, the holloW shaft 
being supported by a motor end cover or the bearings 
installed thereon and a rear motor end cover, the holder 
being ?xed over said holloW shaft, the ?at armature 
rotor being ?xed on the holder; 

the harmonic reducer consists of a circular spline, a 
?exspline, a Wave generator and a poWer-output 
component, the circular spline being ?xed on the exte 
rior cover of the harmonic reducer, the Wave generator 
being connected With the holloW shaft by key, the 
?exspline being connected immovably With the poWer 
output component sustained by the bearings and the 
exterior cover of the harmonic reducer; 

the center shaft With shoulder is sustained by at least tWo 
groups of bearing and crosses the axial line of the 
holloW shaft and the poWer-output component sepa 
rately; 

the poWer-output component is connected With the men 
tioned rear poWer-transmitting device. 

An electric poWer-assisted bicycle according to the 
present invention, Wherein 

the shell is composed of a motor end cover, a cover shell, 
a rear end cover and a plate body, the motor end cover 
and the rear end cover being connected immovably 
With the cover shell, the cover shell being connected 
immovably With the exterior cover of the harmonic 
reducer; 

the ?at motor is composed of the holloW shaft, a rotor ?eld 
spider, a magnetic steel, a disc armature Winding, a 
coiled magnetic-inductive iron core and a sensor, the 
holloW shaft being supported by the motor end cover or 
the bearings installed thereon and the rear motor end 
cover; the rotor ?eld spider being ?xed over the holloW 
shaft; the steel being ?xed on the rotor ?eld spider; the 
disc armature Winding and the coiled magnetic 
inductive iron core being symmetrically installed on the 
one or tWo sides of the magnetic steel; 

the harmonic reducer consists of a circular spline, a 
?exspline, a Wave generator and a poWer-output 
component, the circular spline being ?xed on the exte 
rior cover of the harmonic reducer, the Wave generator 
being connected With the holloW shaft by key, the 
?exspline being connected immovably With the poWer 
output component sustained by the bearings and the 
exterior cover of the harmonic reducer, the seal ring 
being ?xed betWeen the exterior cover of the harmonic 
reducer and the poWer-output component; 

the center shaft With shoulder is sustained by at least tWo 
groups of bearing and crosses the axial line of the 
holloW shaft and the poWer-output component sepa 
rately; 

the poWer-output component is connected With the rear 
poWer-transmitting device. 

An electric poWer-assisted bicycle according to the 
present invention, Wherein the rotor of the ?at motor can be 
a printed Winding rotor or a disc line Winding rotor. 
An electric poWer-assisted bicycle according the present 

invention, Wherein the disc armature Winding can be a 
printed Winding or a line Winding. 
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An electric poWer-assisted bicycle according the present 
invention, Wherein a driving mode control and display 
device Which can also monitor and protect the operation of 
the poWer-driving device or the battery is provided on the 
bicycle frame. 
An electric poWer-assisted bicycle according the present 

invention, Wherein the battery is a portable charging storage 
battery. 
An electric poWer-assisted bicycle according to the 

present invention, Wherein 
tWo Wheels is provided; 
the battery is provided betWeen the vertical pipe of the 

bicycle frame With a saddle and the rear Wheel; 
the manual-driving and the electric-driving devices are 

installed in the middle of the bottom of the V style shelf 
of the bicycle frame. 

An electric poWer-assisted bicycle according to the 
present invention, Wherein the ?exspline can be the cap or 
ring body With straight-line or curve as the generating line. 
An electric poWer-assisted bicycle according to the 

present invention, Wherein the rear poWer-transmitting 
device is composed of a plate body, a overrunning coupler 
and a chain plate, the plate body being connected With the 
center shaft by key, the overrunning coupler being threaded 
and coupled With the poWer-output component, the plate 
body and the overrunning coupler being provided in 
together. 
An electric poWer-assisted bicycle according to the 

present invention, Wherein the rear poWer-transmitting 
device is composed of the plate body, tWo groups of over 
running coupler and a chain plate, the plate body being 
connected With the center shaft through a key and one group 
of the overrunning coupler, the other group of the overrun 
ning coupler being threaded and coupled With the poWer 
output component, the plate body and the overrunning 
coupler being provided in together. 
Due to above structure, the invention has the folloWing 

advantages: 
1. Since its gravity center is near the center shaft accord 

ing to common bicycle, the performances of dynamics, 
riding and stability are improved, and the bicycle is also 
convenient to part and carry. 

2. The poWer-driving device lies at the center shaft. The 
front and rear Wheels do not need changing. The speed can 
be regulated With various speed-regulating devices of com 
mon bicycle according to the different riding state. Thereby, 
the motor Will run under the best condition, and it is also 
advantaged for the consumption of battery. 

3. Adopting the high-tech, high-ef?cient and long-life 
holloW shaft printed motor With brush or no brush and 
harmonic reducer, the electric driving device has small 
volume, lightWeight, small rotary inertia and high response 
speed. It can save energy and regulate the speed accurately. 

4. Installing the intelligent computer control device, the 
storage battery and the state of motor can be monitored and 
protected to automatically adjust the output of rider and the 
motor and the electric current of storage battery. Thereby, 
the life of motor and storage battery are increased. The 
bicycle Will have the higher reliability, longer life and be 
more convenient to ride. 

5. According to the practical requirements, it is conve 
nient to realiZe the manual-driving, electric poWer-assisted 
driving and full electric driving by selecting different trans 
mitting device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention Will become more apparent as the 
disclosure of the present invention is made With reference to 
the accompanying draWings Wherein: 
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4 
FIG. 1 is the sketch of an electric poWer-assisted bicycle 

according to the present invention; 
FIG. 2 is the connected structure sketch of an electric 

driving and poWer-transmitting device according to an 
embodiment of the present invention; 

FIG. 3 is the cross-sectional vieW of the assembling 
structure of a poWer-assisted driving device in FIG. 2; 

FIG. 4 is the cross-sectional vieW of the assembling 
structure of another poWer-assisted driving device in FIG. 2; 

FIG. 5 is the cross-sectional vieW of the assembling 
structure of a full electric-driving device in FIG. 2; 

FIG. 6 shoWs the driving and poWer-transmitting device 
of the electric poWer-assisted bicycle according to another 
embodiment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

The electric poWer-assisted bicycle in FIG. 1 is composed 
of bicycle frame 1, tWo Wheels, pedal device, electric driving 
device 2, storage battery 3, chain and other driving devices. 
The storage battery 3 is detachable and is installed betWeen 
the vertical pipe of the bicycle frame 1 With a saddle and the 
rear Wheel. The pedal device and electric driving device 2 
are installed in the middle of the bottom of the V style shelf 
of the bicycle frame 1. The driving mode control and display 
device 4 is installed on the handle bar to monitor the running 
state and protect the poWer-driving device 2 and battery 3. 
The bicycle adopts the standard components of common 
bicycle except the poWer driving and transmitting devices. 
The bicycle body adopts the aluminum alloy material. 

In FIGS. 2 and 3, electric-driving device 2 is composed of 
?at motor 5, harmonic reducer 6, ?ve groups of bearing, 
three groups of seal components and screWs. The shell is 
composed of front-end cover 8, rear end cover 33, exterior 
cover of the harmonic reducer 27, front bearing gland cover 
10a and rear bearing gland cover 10b. The front-end cover 
8 and the rear end cover 33 are connected immovably With 
the cover shell 35 by screWs. The cover shell 35 is connected 
immovably With the exterior cover of the harmonic reducer 
27 by screWs. The exterior cover of the harmonic reducer 27 
is connected With the bearing retainer ring 28. The seal ring 
is ?xed on the bearing retainer ring 28. The ?at motor is 
composed of holloW shaft 12, front yoke plate 16, magnetic 
steel 18, ?at armature rotor 17, rear yoke plate 19, electric 
brush 20 and holder 14. The holloW shaft 12 is supported by 
the bearings 13 installed on motor end cover 15 and the rear 
motor end cover 21. The holder 14 is ?xed over the holloW 
shaft 12 by screWs. The ?at armature rotor 17 is ?xed on the 
holder 14 by screWs. The front yoke plate 16 is ?xed on the 
motor end cover 15. The magnetic steel 18 is ?xed on the 
rear yoke plate 19. The rear yoke 19, the electric brush 20 
and etc. are ?xed on the rear motor end cover 21 separately. 
The harmonic reducer 6 consists of circular spline 22, cap 
?exspline 24, Wave generator 23 and poWer-output compo 
nent 25. The circular spline 22 is ?xed on the rear motor end 
cover 21 and exterior cover of harmonic reducer 27. The 
Wave generator 23 is connected With the holloW shaft 12 by 
key. One end of cap ?exspline 24 is installed betWeen the 
circular spline 22 and Wave generator 23, the other end is 
connected immovably by screWs With the poWer-output 
component 25 sustained by the bearings installed on the 
exterior cover of the harmonic reducer 27. The shoulder 
center shaft 32 is sustained by three groups of bearing 9 and 
31 installed on the front end cover 8 and the rear end cover 
33 separately. The center shaft 32 crosses the center of the 
front bearing gland cover 10a With seal component, rear 
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bearing gland cover 10b, cap ?exspline 24 and poWer-output 
component 25 separately. There is gap between the center 
shaft 32 and hollow shaft 12, and betWeen the cap ?exspline 
24 and poWer-output component 25. The poWer-transmitting 
device 7 is composed of plate body 30, overrunning coupler 
29 and chain plate 34. The plate body 30 is connected With 
the center shaft 32 by key. The overrunning coupler 29 is 
threaded and coupled With the poWer-output component 25 
and connected With chain plate 34 by screWs. The plate body 
30 and the overrunning coupler 29 are built in together. A 
sustaining bearing 26 is mounted under the chain plate 34. 

The main different betWeen FIGS. 3 and 4 consists in that 
the center shaft 32 is sustained by tWo groups of bearing 31 
installed on the poWer-output component 25, a group of 
bearing 9 installed on the front end cover 8 and the bearing 
11 installed on motor front 15 end cover, and that the holloW 
shaft 12 is sustained by the bearing 11 installed on the motor 
front end cover 15 and motor rear end cover 21. 
Additionally, a bearing retainer ring is installed on the motor 
front-end cover 15. 

In order to achieve the full electric driving, the poWer 
transmitting device in FIG. 5 is adjusted accordingly. 
Another overrunning coupler 29‘ is installed betWeen keys 
connecting the plate body 30 and center shaft 32. The rest 
structure is same as above structure. 

In above implementation example, the ?at armature rotor 
can adopt printed Winding rotor or disc line Winding rotor. 
Furthermore, other ring ?exsplines taking curve as generat 
ing line can be adopted to improve the reliability of har 
monic reducer. 

Other ?at motors can be also adopted in this invention. In 
FIG. 6, the disc motor Without brush is adopted as the motor 
driving device. The main different from the structure in FIG. 
3 or 4 consists in that the driving device’s shell is composed 
of front bearing gland cover 10a, motor end cover 15, cover 
shell 35, rear end cover 33, plate body 30 and rear bearing 
gland cover 10b. The front-end cover 15 and rear end cover 
33 are connected With cover shell 35 by screW bolts. The 
cover shell 35 is connected immovably With the exterior 
cover of harmonic reducer 27 by the rear end cover 33. The 
disc Winding motor Without brush is composed of holloW 
shaft 12, rotor ?eld spider 38, magnetic steel 18, disc 
armature Winding 44, coiled magnetic-inductive iron core 36 
and sensor 39. The holloW shaft 12 is supported by or tWo 
groups of bearings installed on the motor end cover 15 and 
the rear motor end cover 21. The rotor ?eld spider 38 is ?xed 
over the holloW shaft 12. The magnetic steel 18 is mounted 
on the rotor ?eld spider 38. The disc armature Winding 44 
and coiled magnetic-inductive iron core 36 are symmetri 
cally installed on the tWo sides of the magnetic steel 18. 
Moreover, the center shaft 32 is sustained by three groups of 
bearing. TWo of them limit the axial movement of the center 
shaft 32 by the shoulder on the center shaft 32. At the same 
time, they sustain and ?x the poWer-output component 25. 
TWo groups of bearing and a seal ring are also installed 
betWeen the poWer-output component 25 and exterior cover 
of the harmonic reducer 27. The poWer-output component 
25 is threaded and coupled With the overrunning coupler 29. 
The overrunning coupler 29 and chain plate 34 are con 
nected With the plate body 30 and rear end cover 33. The 
overrunning coupler 29‘ connected the center shaft 32 With 
the plate body 30 through key. In this scheme, the disc 
armature can be replaced by the line Winding one and be 
installed on one side of the magnetic steel 18. The serious 
and parallel connection can be adopted in the circuit design. 
The sensor 39 is put outside the magnetic steel 18. The rotor 
?eld spider is made from non-magnetic-inductive material. 
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6 
In this implementation example, the storage battery 3 

adopts the portable charging nickel-hydrogen battery or 
nickel-cadmium battery. 

In this implementation example, an intelligent computer 
control device is also equipped Which has been generally 
applied in the control and protection of motor and storage 
battery at present. It can monitor and protect the running 
state of motor and storage battery, automatically regulate the 
output force of human and motor as Well as the storage 
battery current, shut doWn the poWer supply before breaking 
and adapt the requirement for the start-stop With high 
frequency. Moreover, the different poWer-transmitting 
devices can be selected to realiZe the manual driving, 
electric poWer-assisted driving and full electric driving 
according to the practical requirements. 
The electric poWer-assisted bicycle presented in this 

invention basically keeps the original structure and the 
position of gravity center of common bicycle. The design 
accords With the requirements of structural mechanics and 
human engineering. The various speed regulation advan 
tages of common bicycle are fully utiliZed to improve the 
Working life of the motor and storage battery. It is conve 
nient to ride and maintain With a high reliability and long 
life. Especially, the electric-driving device has small 
volume, lightWeight and high-speed ratio, While it is also 
energy saving, high efficient and can be conveniently 
assembled, used, carried and maintained. 
What is claimed is: 
1. A centrally-arranged co-axial electric poWer-assisted 

bicycle, comprising: 
a V-shaped frame having a vertical post With an upper end 

and a loWer end and an inclined post With an upper end 
and a loWer end, Wherein said loWer ends are connected 
at a connection point to form said V-shaped frame; 

a manual-driving device having a central shaft rotatable 
about an axis of rotation; 

a ?at motor comprising a holloW central shaft, Wherein 
said central shaft of said manual-driving device is 
inserted through said holloW central shaft and said 
holloW central shaft is rotatable about said axis of 
rotation, said motor comprising a ?at disc-shaped rotor 
Which is substantially perpendicular to said axis of 
rotation such that a magnetic ?eld of said motor is 
substantially parallel With the direction of said axis of 
rotation; 

a battery mounted on said frame operatively connected for 
supplying electric poWer to said motor; 

a cup-shaped ?exspline harmonic reducer operatively 
arranged for rotation about said axis of rotation, said 
cup-shaped ?exspline harmonic reducer comprising a 
Wave generator connected for rotation With said holloW 
central shaft, a poWer output device, and an exterior 
cover; 

a rear-poWer transmitting device arranged for rotation 
about said axis of rotation and coupled With said 
poWer-output device of said harmonic reducer; and 

a shell in Which said motor, said harmonic reducer, and 
said bearing are arranged, Wherein a center of Weight of 
each rotational element of said motor, said harmonic 
reducer, and said rear-poWer transmitting device is on 
said axis of rotation. 

2. An electric poWer-assisted bicycle according to claim 1, 
Wherein said shell comprises a front end cover (8), a cover 
shell (35), a rear end cover (33), said front-end cover (8) and 
said rear end cover (33) are connected immovably With said 
cover shell (35), and said cover shell (35) is connected 
immovably With the exterior cover of the harmonic reducer 

(27); 
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wherein a bearing sealing ring is connected to the exterior 
cover of the harmonic reducer and a seal ring is ?xed 
betWeen the poWer-output component (25) and the 
bearing retainer ring in a seal slot of the bearing retainer 
ring (28); 

Wherein said ?at disc-shaped rotor of said ?at motor 
comprises a ?at armature rotor and said ?at motor (5) 
comprises a front yoke plate (16), a magnetic steel (18), 
a rear yoke plate (19), and electric brush (20) and a 
holder (14), said holloW shaft (12) being supported by 
a motor end cover (15) or the bearings installed thereon 
and a rear motor end cover (21), said holder (14) being 
?xed over said holloW shaft (12), said ?at armature 
rotor (17) being ?xed on said holder (14); 

Wherein said harmonic reducer (6) further comprises a 
circular spline (22) and a ?exspline (24), said circular 
spline (22) being ?xed on said exterior cover of the 
harmonic reducer (27), said Wave generator (23) being 
connected With said holloW shaft (12) by key, said 
?exspline (24) being connected immovably With said 
poWer-output component (25) sustained by said bear 
ings and the exterior cover of the harmonic reducer 
(27); and 

Wherein said central shaft (32) comprises a shoulder and 
is sustained by at least tWo groups of bearing and 
crosses the axial line of said holloW shaft (12) and said 
poWer-output component (25) separately. 

3. An electric poWer-assisted bicycle according to claim 1, 
Wherein said shell comprises a motor end cover (15), a cover 
shell (35), a rear end cover (33) and a plate body (30), said 
motor end cover (15) and said rear end cover (33) being 
connected immovably With said cover shell (35), said cover 
shell (35) being connected immovably With said exterior 
cover of the harmonic reducer (27); 

Wherein said ?at disc-shaped rotor of said ?at motor 
comprises a rotor ?eld spider and a magnetic steel 
mounted on said rotor ?eld spider and said ?at motor 
(5) further comprises a disk armature Winding (44), a 
coiled magnetic-inductive iron core (36) and a sensor 
(39), said holloW shaft (12) being supported by the 
motor end cover (15) or the bearings installed thereon 
and said rear motor end cover (21); said rotor ?eld 
spider (38) being ?xed over said holloW shaft (12); said 
steel (18) being ?xed on said rotor ?eld spider (38); 
said disc armature Winding (44) and said coiled 
magnetic-inductive iron core (36) being symetrically 
installed on the one or tWo sides of said magnetic steel 

(18); 
Wherein said harmonic reducer (6) further comprises a 

circular spline (22) and a ?exspline (24), said circular 
spline (22) being ?xed on said exterior cover of the 
harmonic reducer (27), said Wave generator (23) being 
connected With said holloW shaft (12) by key, said 
?exspline (24) being connected immovably With said 
poWer-output component (25) sustained by said bear 
ings and said exterior cover of the harmonic reducer 

(27); 
Wherein a bearing sealing ring is connected to the exterior 

cover of the harmonic reducer and a seal ring is ?xed 
betWeen said exterior cover of the harmonic reducer 
(27) and said poWer-output component (25) in a seal 
slot of the bearing retainer ring (28); and 

Wherein said central shaft (32) comprises a shoulder and 
is sustained by at least tWo groups of bearing and 
crosses the axial line of said holloW shaft (12) and said 
poWer-output component (25) separately. 
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8 
4. An electric poWer-assisted bicycle according to claim 2, 

Wherein said rotor of said ?at motor (5) comprises one of a 
printed Winding rotor and a disc line Winding rotor. 

5. An electric poWer-assisted bicycle according to claim 3, 
Wherein said disc armature Winding comprises one of a 
printed Winding and a line Winding. 

6. An electric poWer-assisted bicycle according to any one 
of claims 1, 2, and 3, further comprising a driving mode 
control and display device comprising means for monitoring 
and protecting the operation of said poWer-driving device or 
said battery arranged on the bicycle frame. 

7. An electric poWer-assisted bicycle according to any one 
of claims 1, 2, and 3, Wherein said battery is a portable 
charging storage battery. 

8. An electric poWer-assisted bicycle according to any one 
of claims 1, 2, and 3, further comprising tWo Wheels 
arranged on said bicycle frame, 

Wherein said battery (3) is provided betWeen the vertical 
pipe of said bicycle frame (1) With a saddle and the rear 
Wheel; and 

said manual-driving and said electric-driving devices are 
installed proximate said connection point of said ver 
tical post and said inclined post. 

9. An electric poWer-assisted bicycle according to claim 2 
or 3, Wherein said rear poWer-transmitting device (7) com 
prises a plate body (30), a overrunning coupler (29) and a 
chain plate (34), said plate body (30) being connected With 
said central shaft (32) by key, said overrunning coupler (29) 
being threaded and coupled With said poWer-output compo 
nent (25), and said overrunning coupler (29) being mounted 
in said plate body (30). 

10. A centrally-arranged co-axial electric poWer-assisted 
bicycle, comprising: 

a V-shaped frame having a vertical post With an upper end 
and a loWer end and an inclined post With an upper end 
and a loWer end, Wherein said loWer ends are connected 
at a connection point to form said V-shaped frame; 

a manual-driving device having a central shaft rotatable 
about an axis of rotation; 

a motor comprising a holloW central shaft, Wherein said 
central shaft of said manual-driving device is inserted 
through said holloW central shaft and said holloW 
central shaft is rotatable about said axis of rotation, said 
motor comprising a ?at disc-shaped armature rotor 
Which is substantially perpendicular to said axis of 
rotation and Wherein a magnetic ?eld of said motor is 
substantially parallel With the direction of said axis of 
rotation; 

a battery mounted on said frame operatively connected for 
supplying electric poWer to said motor; 

a cup-shaped ?exspline harmonic reducer having an exte 
rior cover and operatively arranged for rotation about 
said axis of rotation, said cup-shaped ?exspline har 
monic reducer comprising a Wave generator connected 
for rotation With said holloW central shaft and a poWer 
output device; 

a rear-poWer transmitting device arranged for rotation 
about said axis of rotation and comprising a plate body, 
tWo groups of overrunning couplers and a chain plate, 
said plate body being connected With said central shaft 
of said manual-driving device through a key and one 
group of said overrunning couplers, the other group of 
said overrunning couplers being threaded, coupled With 
said poWer-output component, and mounted in said 
plate body; and 

a shell in Which said motor, said harmonic reducer, and 
said bearing are arranged, Wherein a center of Weight of 



6,152,249 
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each rotational element of said motor, said harmonic 
reducer, and said rear-poWer transmitting device is on 
said axis of rotation, Wherein said shell comprises a 
cover shell ?xedly connected to said exterior cover of 
said harmonic reducer, a front end cover and a rear end 
cover ?xedly connected to said cover shell, and a seal 
ring ?xed in a seal slot on a bearing retaining ring on 
the exterior cover of the harmonic reducer; 

said motor further comprising a front yoke plate, a mag 
netic steel, a rear yoke plate, and electric brush and a 
holder, said holloW shaft being supported by a motor 
end cover or bearings installed thereon and a rear motor 
end cover, said holder being ?xed over said holloW 
shaft, and said ?at armature rotor being ?xed on said 
holder; 

said harmonic reducer further comprising a circular spline 
and a ?exspline, Wherein said circular spline is ?xed on 
said exterior cover of the harmonic reducer, said Wave 
generator is connected With said holloW shaft by key, 
and said ?exspline is connected immovably With said 
poWer-output component sustained by said bearings 
and the exterior cover of the harmonic reducer; and 

said central shaft comprises a shoulder and is sustained by 
at least tWo groups of bearing and crosses the axial line 
of said holloW shaft and said poWer-output component 
separately. 

11. A centrally-arranged co-axial electric poWer-assisted 
bicycle, comprising: 

a V-shaped frame having a vertical post With an upper end 
and a loWer end and an inclined post With an upper end 
and a loWer end, Wherein said loWer ends are connected 
at a connection point to form said V-shaped frame; 

a manual-driving device having a central shaft rotatable 
about an axis of rotation; 

a motor comprising a holloW central shaft, Wherein said 
central shaft of said manual-driving device is inserted 
through said holloW central shaft and said holloW 
central shaft is rotatable about said axis of rotation, said 
motor comprising a ?at disc-shaped rotor Which is 
substantially perpendicular to said axis of rotation and 
Wherein a magnetic ?eld of said motor is substantially 
parallel With the direction of said axis of rotation, said 
?at disc-shaped rotor comprising a rotor ?eld spider 
and a magnetic steel mounted thereon; 

a battery mounted on said frame operatively connected for 
supplying electric poWer to said motor; 
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a cup-shaped ?exspline harmonic reducer operatively 

arranged for rotation about said axis of rotation, said 
cup-shaped ?exspline harmonic reducer comprising a 
Wave generator connected for rotation With said holloW 
central shaft and a poWer output device; 

a rear-poWer transmitting device arranged for rotation 
about said axis of rotation and comprising a plate body, 
tWo groups of overrunning couplers, and a chain plate, 
said plate body being connected With said central shaft 
of said manual-driving device through a key and one 
group of said overrunning couplers, the other group of 
said overrunning couplers being threaded, coupled With 
said poWer-output component, and mounted in said 
plate body; and 

a shell in Which said motor, said harmonic reducer, and 
said bearing are arranged, comprises a cover shell 
?xedly connected to said exterior cover of said har 
monic reducer, a motor end cover and a rear end cover 
?xedly connected to said cover shell, a seal ring ?xed 
in a seal slot on an inner retaining ring on the exterior 
cover of the harmonic reducer, Wherein a center of 
Weight of each rotational element of said motor, said 
harmonic reducer, and said rear-poWer transmitting 
device is arranged on said axis of rotation; 

said motor further comprising a disc armature Winding, a 
coiled magnetic-inductive iron core and a sensor, said 
holloW shaft being supported by said motor end cover 
or the bearings installed thereon and said rear motor 
end cover, said rotor ?eld spider being ?xed over said 
holloW shaft, said disc armature Winding and said 
coiled magnetic-inductive iron core being symmetri 
cally installed on one or tWo axial sides of said mag 
netic steel; 

said harmonic reducer further comprising a circular spline 
and a ?exspline, Wherein said circular spline is ?xed on 
said exterior cover of the harmonic reducer, said Wave 
generator is connected With said holloW shaft by key, 
and said ?exspline is connected immovably With said 
poWer-output component sustained by said bearings 
and the exterior cover of the harmonic reducer; and 

said central shaft comprises a shoulder and is sustained by 
at least tWo groups of bearing and crosses the axial line 
of said holloW shaft and said poWer-output component 
separately. 


